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476a Tuesday, February 28, 2012For this purpose, techniques which confer high molecular specificity and spa-
tial resolution, which are non-invasive and allow for dynamics visualization
in vivo are necessary. We already showed that NAD(P)H-based fluorescence
lifetime imaging (FLIM) is the appropriate technique to detect the activation
of NADPH oxidase in murine polymorphonuclear cells and in cells of Nico-
tiana tabacum during phagocytosis. The fluorescence lifetime of NAD(P)H if
bound to NADPH oxidase increases to approx. 3600 ps as compared to the
case of NAD(P)H-dependent metabolic enzymes, i.e. approx. 2000 ps. A cen-
tral yet still not fully understood role in neuronal injury is assigned to micro-
glial NADPH oxidase: this might be a neurotoxic effect due to direct
production of reactive oxygen species or, indirectly, due to the induction of
NO synthase or a protective role if NADPH oxidase is involved in the phago-
cytosis of noxious supra-molecular structures like beta-amyloids. By means of
NAD(P)H-based FLIM we investigate the activation of NADPH oxidase in
murine and human peripheral macropahges as compared to microglia, i.e.
macrophages of the central nervous system. The same response to specific
chemical activation and to phagocytosis of Stafiloccocus aureus functional-
ized beads is demonstrated for macrophages and microglia of new-born
mice. However, this response is different for microglia of adult, healthy
mice as also reflected by their reduced phagocytotic capacity. In pathological
context, we investigate the activation of NADPH oxidase in microglia of
adult, healthy mice as compared to microglia of mice affected by a murine
model of MS. Thus, we were able to identify a new mechanism in chronic
neuroinflammation.
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Faithful cell division of bacterium E. coli relies on remarkable oscillations of
the MinCDE system to perform accurate and symmetric septation. Perturbing
this bio-oscillator by disrupting minB locus or altering MinDE expressions is
known to cause mini-celling and otherwise filamentous phenotypes. Recent re-
ports suggested MinE plays a pivotal role in spatiotemporal pattern formation
of MinDE cohorts; yet it remains elusive if their pattern transitions led to
changes in cell morphology, and vice versa.
In the present study, the coupling dynamics of MinDE interplays is investi-
gated by time-lapse microscopy. We used multicolor fluorescence imaging
to detail the mode transitions in distinct MinDE pattern formations, and pho-
toactivated localization microscopy (PALM) to probe the nanoscale fine struc-
tures of the MinDE filaments/patterns in living cells. Despite E-ring capping
has been viewed as a drive of pole-to-pole MinD oscillations, we found pecu-
liar expression signatures in MinD and MinE spatiotemporal distributions,
corresponding to MinDE patterns other than the E-ring type, correlate to their
relative expression levels. Alternatively, bacteria were cultured and confined
in micro/nanofluidic devices, to mimic various curvature changes of cell pe-
ripherals. Interestingly, under strong nanoslit confinement of 400 nm depth,
bacteria are able to proliferate, but show irregular pancake-like morphology
and intermittent oscillation episodes were observed in MinDE dynamics.
The transitions between intermittent episodes display period-doubling signa-
ture of bifurcation by analyzing image series via spatial time-frequency
method.
Our results indicate MinDE pattern fluctuations / transitions correspond to ab-
errancy in septation and morphology. The study synergizes the join merits of in
vivo imaging, single cell analysis, and nanofluidics to grasp the insight of
noisedriven pattern transitions and phenotypic changes in bacteria.
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Protein lifetime is of critical importance for most biological processes and
plays a central role in cell signaling and embryonic development, where it
impacts the absolute concentration of signaling molecules and, potentially,
the shape of morphogen gradients. Early conceptual and mathematical
models of gradient formation proposed that steady-state gradients are estab-
lished by an equilibration between the lifetime of a morphogen and its rates
of synthesis and diffusion, though whether gradients in fact reach steady state
before being read out is a matter of controversy. Regardless, this class of
models predicts that protein lifetime is a key determinant of both the timeto steady state and the spatial extent of a gradient. Using a novel method
which employs repeated photoswitching of a fusion of the morphogen Bicoid
and the fluorescent protein Dronpa, we measure and modify the lifetime of
Dronpa-Bcd in living Drosophila embryos. We find that the lifetime of Bi-
coid is dynamic, changing from 50 minutes prior to mitotic cycle 14 to 15
minutes during cellularization. Moreover, by measuring total quantities of Bi-
coid over time, we find that the gradient does not reach steady state. Finally,
using a nearly continuous low-level conversion to the dark state of Dronpa-
Bcd to mimic the effect of increased degradation, we demonstrate that per-
turbation of protein lifetime changes the characteristic length of the gradient,
providing direct support for a mechanism based on synthesis, diffusion, and
degradation.
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We investigated the production of reactive oxygen species (ROS) in whole
blood of patients with peripheral arterial disease (PAD) and performed a pheno-
typic characterisation of peripheral blood monocytes and dendritic cells (DC)
in comparison to healthy individuals.
ROS formation from leukocytes of 85 patients and controls was determined by
chemiluminescence (L-012 ECL) assays in whole blood after addition of lipo-
polysaccharide (LPS), zymosan A (ZymA) or phorbol-12,13-dibutyrate
(PDBu). Peripheral blood leukocytes of 90 patients and 30 controls were ana-
lysed by flow cytometry.
Patients with PAD showed an increased ROS production in whole blood in cor-
relation with the progress of the disease. Among these, patients with a longer
walking distance (WD) showed less ROS. Patients who suffered as well
from Diabetes mellitus displayed strikingly more ROS. Most notably, the clas-
sic proinflammatory stimuli LPS and ZymA induced a distinct increase in ROS
production in whole blood of diabetic patients and PAD patients with a short
WD. PAD patients showed more proinflammatory CD14þCD16þ monocytes
in comparison to controls, as well as more mDC/ml and less pDC/ml. Both, as
well as proinflammatory markers on monocytes (M-DC8/Slan) and on DC
(CD83), correlated inversely with the WD. In contrast, the proportion of anti-
inflammatory CD14þþCD16- monocytes and HDL correlated directly with
the WD.
Whole blood of PAD patients displays an increased proinflammatory pheno-
type with increased production of ROS, which is even intensified in patients
with Diabetes mellitus. WD is inversely proportional to the amount of ROS,
the proportion of CD14-CD16þ and the expression of other proinflammatory
cell markers. Here, we show in vivo insights in the process of atherogenesis
in patients with PAD suggesting an amelioration of the disease by antioxidant,
anti-inflammatory strategies as well as intensive exercise.
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Recent studies described a protection from atherosclerosis by targeting of the
Th1 key transcription factor T box expressed in T cells (T-bet). It remains to
be established, whether T-bet is involved in mediating angiotensin II (ATII)
induced vascular dysfunction and oxidative stress. ATII (1mg/kg/d) was ad-
ministered by osmotic minipumps for one week and radiotelemetry was per-
formed in T-bet-/- vs. control C57/BL6(WT) mice. Vascular dysfunction was
assessed by isometric tension studies and reactive oxygen species (ROS) were
detected by using DHE staining of aortic cryosections, aortic rings Lucigenin
enhanced chemiluminescence (ECL) and L-012 enhanced blood oxidative
burst. Protein expression was determined by western blot and mRNA expres-
sion by realtime PCR. CD4þ cytokines were measured by ELISA and mye-
lomonocytic cells were analyzed by FACS and IHC. Aortic T-bet protein
expression was increased in response to ATII in WT mice. In T-bet deficient
mice AT II caused a similar increase of blood pressure as compared to WT. In
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duction and expression of NADPH oxidase subunits in response to AT II. Fur-
thermore, iNOS mRNA expression and protein tyrosine nitration in the aorta
was markedly reduced in T-bet-/- mice which showed a significant decrease of
macrophages in the vascular wall caused by a reduced presence of pro-
inflammatory cells after AT II treatment compared to WT. In a rescue exper-
iment we transferred WT CD4þ T cells in T-bet deficient mice which resulted
in increased vascular oxidative stress and dysfunction. We conclude, that T-
bet mediates, at least in part, ATII induced vascular damage and might repre-
sent a novel target to treat vascular dysfunction and inflammation in arterial
hypertension.
2428-Pos Board B198
DoMultiple PHDSMatter? An Analysis of the Dual PHDDomains of Rco1
Julia F. Nepper, Jorge Y. Martinez-Marquez, Brian D. Strahl.
UNC Chapel Hill, Chapel Hill, NC, USA.
Post-translational modifications (PTMs) on histone tails are important for many
DNA-templated processes, including transcription elongation by RNA poly-
merase II (RNAPII). Histone PTMs directly alter the accessibility of chromatin
and serve as binding sites for effector proteins that mediate numerous down-
stream biological processes. During transcription elongation in budding yeast
(Saccharomyces cerevisiae), the C-terminal domain of RNAPII is hyperphos-
phorylated at serines 2 and 5 (Ser2 and Ser5) of the YSPTSPS consensus
repeat. The histone methyltransferase (HMT) Set2 is recruited to phosphory-
lated Ser2 and Ser5, promoting the catalysis of lysine 36 (H3K36) methylation
on the nucleosomal H3 tail in the bodies of genes. H3K36 methylation is
recognized by the Rpd3S histone deacetylase (HDAC) complex, consisting
of Rpd3, Sin3, Ume1, Rco1, and Eaf3. Deacetylation of histones behind elon-
gating RNAPII has been shown to suppress cryptic initiation of transcription
within the bodies of genes by decreasing chromatin accessibility. While it
has been shown that recognition of H3K36 methylation by Rpd3S requires
both the chromodomain of Eaf3 and the first PHD domain (PHD1) of Rco1,
little is known regarding the importance of other potential histone-interacting
domains within the complex. We are specifically interested in the second
PHD domain (PHD2) of Rco1 due to its sequence homology to PHD1. We hy-
pothesize that the second PHD domain of Rco1 contributes to the recognition
of the Rpd3S complex on nucleosomes. Using a combination of yeast genetics
and in vitro biochemical and biophysical assays, we are gaining a better under-
standing of the functional role of Rco1 PHD2. This study will lend insight into
the importance of recognition of histone modifications by multi-domain protein
complexes, and will allow us to better understand the function of the Rpd3S
complex.
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The sequestration of essential nutrients is vital for organisms. Some nutrients,
in particular gas molecules such as CO2 and NH3, are readily diffusible
across the cell membrane. The large membrane permeability of these mole-
cules is both a blessing and a curse: It obviates the need of transporters
when the ambient nutrient level is high; however, when the ambient level
is low, maintaining a high intracellular nutrient level against passive back dif-
fusion is both challenging and costly. Here we study the delicate management
of ammonia (NH3) sequestration by exponentially growing E. coli cells, using
microfluidic chambers which provide steady, low ammonium concentrations
not attainable previously in batch or continuous culture. Ammonium is the
preferred nitrogen source for many microorganisms including E. coli, and
the membrane protein AmtB is crucial for maintaining rapid cell growth at
low ambient ammonium levels. Using a combination of time-lapse micros-
copy, gene expression and flux analysis, we show that as the ambient ammo-
nium concentration is reduced, E. coli cells first maximize their ability to
assimilate ammonia diffusing into the cytoplasm before abruptly activating
AmtB for ammonium transport. The onset of ammonium transport varies un-
der different growth conditions, always just barely maintaining the internal
ammonium concentration such that cells can grow as if ammonia is replete.
Quantitative data analysis along with mathematical modeling reveal an inte-
gral feedback strategy by which two sensors of the cellular nitrogen status
are used to provide seamless coordination of the two lines of defense against
ammonium shortage. Implementation of this tight control on ammonium se-
questration ensures that the expensive cost of upholding the internal ammoniaconcentration against back diffusion be kept at a minimum, a survival strategy
possibly employed by a variety of organisms in dealing with essential but rap-
idly diffusible substances.
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Transient change of cytosolic calcium level leads to physiological actions,
which are modulated by the intracellular calcium store, as well as mem-
brane calcium channels and vesicles/endosomes. To probe calcium re-
sponses in such high calcium environments simultaneously with the
calcium transients in intracellular plasma, there is a pressing need to de-
velop a calcium sensor featured with 1) fast kinetic properties, 2) a different
spectral window from other calcium indicators, and 3) pH-independent fluo-
rescence change. In this study, we first report our development of fast red
calcium sensors using our protein design instead of using endogenous cal-
cium binding proteins or natural calcium binding motifs. Calcium binding
results in fluorescence signal increase with a Kd in the submilimolar level.
The red calcium sensors with fluorescence emission in the near Infrared re-
gion allow us to monitor calcium signaling together with GFP-based cal-
cium indicators. The pH stability of the red sensors was dramatically
enhanced, with pKa below 5, compared to the GFP-derived calcium sensors.
High resolution NMR has been applied to probe the mechanism of calcium-
induced conformational change of designed calcium binding proteins. Our
results show the developed calcium sensors are able to monitor calcium dy-
namics at several cellular environments responding to perturbations of extra-
cellular calcium signaling.Chromatin
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Recent studies have shown that transcriptional activity in the nucleus is or-
ganized in compartmentalized foci, where genes either loop out or are
co-clustered to form active chromatin hubs. In addition, our studies are be-
ginning to reveal that gene-active chromosomes share physical proximity
within the 3D architecture of the cell nucleus. However the spatio-
temporal organization of TFs and its functional implications are unclear.
Using high-resolution live-cell fluorescence imaging and spectroscopy, we
analyze the dynamic organization of Transcription Compartments (TCs).
For this we labeled TCs using fluorescent UTPs which co-localize with ac-
tive RNA Pol-II antibody in a transcription dependent manner. Interestingly
time-lapse imaging of these compartments exhibited a dynamic behavior
with runs, pauses and steps. This dynamic organization of TCs was depen-
dent on ATP, lamin B1, histone acetylation levels, cytoplasmic to nuclear
anchorage and transcriptional activity. Importantly during runs, TCs are mo-
bile within the inter-chromosome territories. The spatio-temporal organiza-
tion of TCs that we observe may provide possible mechanisms to alter
gene expression programs upon integration of physico-chemical signals to
the nucleus.
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Cells and tissues respond to geometric constraints by altering their gene expres-
sion programs. Modulation of gene expression requires post-translational mod-
ifications, such as histone acetylation, to alter chromatin compaction states and
hence accessibility to gene regulatory sites for transcriptional machinery. But
the mechanisms underlying geometrical constraints impinging on chromatin re-
modeling is largely unknown. In this work we show that cellular geometric con-
straints impinge on both the spatial organization of actin cytoskeleton and
nuclear morphology (shape and size). These changes are found to be dependent
on acto-myosin contractility as revealed by the phosphorylation of myosin light
